Abstract. At present, there is no mature technology for using phase change modifier in asphalt mixture. This paper is based on the previous research of temperature regulation and performance of self regulating asphalt mixture, according to the application of temperature control, road characteristic and construction experience of self regulating asphalt mixture in cold area, put forward the mix proportion design method and construction technology of self-regulating asphalt mixture. It is the first time to clearly put forward the construction process and quality control method of self regulating mixture.
Introduction
Phase change material has the characteristics of releasing latent heat of phase change during the process of cooling, and storing latent heat of phase change in the process of heating, it reduces the cooling rate of asphalt mixture, improves the flexural tensile strength at low temperature, and remarkably improves the anti cracking ability of asphalt pavement, but so far, there is no mature technology for using phase change modifier in asphalt mixture at home and abroad. Therefore, the project team independently developed two types of phase change temperature agent.
Study shows that the self regulating asphalt mixture which mix the independent research and development of phase change temperature agent，can used the latent heat of phase change material to control the use temperature of asphalt mixture, and it has good road performance. This paper is based on the previous research results and the testing road experience [1] , further puts forward the mixture ratio design method and construction technology of self regulating asphalt mixture, it lays the foundation for the application of self regulating asphalt mixture to local conditions.
Mixture Ratio Design Method of Self-regulating Asphalt Mixture

Selection of Phase Change Temperature Agent
The choice of phase change temperature agent is mainly based on the temperature range and the temperature regulation target of the asphalt mixture, and selects the suitable phase change temperature regulating material or temperature. In northern China, the main type of disease is winter pavement temperature shrinkage cracking. In view of winter low temperature, large temperature difference and freeze-thaw environment, asphalt pavement needs to meet the normal temperature requirements of asphalt mixture.
The normal working temperature of the asphalt pavement is 15 to 25 degrees [2] . When the air temperature is higher than 25 to 30 degrees, the rutting, passing and packing will occur. When the ambient temperature is lower than 5 degrees, the asphalt pavement will undergo low temperature shrinkage deformation and cause low temperature cracking. The project group according to the material temperature regulating mechanism, determine the phase transition temperature range of the phase change temperature agent is 5 to 20 degrees, and in accordance with the principle of using the low-temperature environment, The granular phase change temperature agent DTC and microcapsule phase change temperature agent MPT are developed independently, and the related technical performance indexes and application conditions are defined.
Determination of the Dosage of Phase Change Temperature Agent
The determination of dosage of phase change temperature agent should be considered in two aspects: temperature regulating effect and road performance of self regulating asphalt mixture. Laboratory studies show that, with the increase of phase change temperature, the temperature difference of temperature control effect increases, the lag time increases, the high temperature stability decreases, the water stability and low temperature crack resistance can be improved, therefore, the amount of the phase change temperature agent in the mixture is mainly the contradiction between the temperature regulating effect and high temperature stability of the self regulating asphalt mixture.
It is found that the dynamic stability of the SMA-13 mixture can meet the requirement of 3000-5000 times /mm when the 0.5% granular phase change temperature agent is added into the mixture, outdoor small-scale simulation tests show that the minimum temperature of the bottom of the specimen with 0.5% granular phase change temperature agent appears longer than that of the less doped 30min.The monitoring results of the test section are also shown, the temperature above the base layer of asphalt mixture with 0.3% granular phase change temperature agent is 2.42 degrees higher than that without mixing at 20:00 in the evening. Therefore, this paper suggests that the amount of phase change temperature agent should be controlled at 0.3%~0.5%.
Requirements and Selection of Raw Materials
Bitumen, aggregates and fillers requirements are shown in Table 1to Table 4 . 
Mix proportion Design Requirements of Self-regulating Asphalt Mixture
The mixture ratio design of self regulating asphalt mixture is the same as that of common asphalt mixture. Adding phase change temperature agent does not affect the gradation of asphalt mixture, and the optimum asphalt aggregate ratio should be determined according to Marshall Test method. The design parameters of mixture ratio of asphalt mixture in Marshall Test shall be determined according to the relevant technical specifications [3] .
Study on Construction Technology of Self-regulating Asphalt Mixture Construction Process of Self-regulating Asphalt Mixture
The only difference between the mixing process and the common asphalt mixture is the release of the phase change temperature agent. The specific process steps are as follows:
Delivery Preparation. In accordance with the actual production capacity of each bin in the mixing station, the quality of the phase change temperature agent needed to be added shall be calculated according to Eq.1.
Addition quality of phase change temperature agent =Actual capacity per bin×Dosage of phase change temperature agent (1) When using artificial delivery, phase change temperature agent should be pre packed in accordance with the added quality of each agent warehouse, then placed in the mixing station feeding port side; when using the delivery device, the speed of delivery shall be adjusted in advance, and the quality of delivery shall be ensured. The error of the dosage of phase change temperature agent is ensured not more than + 0.5%.
Delivery Time and Delivery Order. The total mixing time is adjusted according to the mixing station experience, and the addition of phase change thermostat does not need to prolong mixing time. The mineral mixture enters the mixing pot and begins to dry mix, when the dry mix is coming to an end, put the phase change temperature agent into the mixing pot before adding asphalt, then, the asphalt and mineral powder enter the mixing pot in turn.
Delivery of the Phase Change Temperature Agent. The delivery of phase change temperature agent is the key link of self regulating asphalt mixture. When the mixture is produced, if it is delivered manually (as shown in Figure 1 ), 5 workers should be assigned to each shift, Among them, 2 people supply phase change temperature agent from the warehouse to the mixing station observation mouth, 2 person is responsible for putting the phase change temperature agent into the mixing pan, 1 person is responsible for checking whether the mixture is uniform or not and the color is normal or not. If use the delivery device to put in (as shown in Figure 2 ), 5 workers are assigned to each shift, among them, 2 person is responsible for the supply of phase change temperature agent from the warehouse to the delivery device, 1 person is responsible for adding phase change temperature agent to the delivery device, 1 person is responsible for dredging the pipeline to prevent clogging, 1 person is responsible for observing the mixture when loading. 
Construction Control of Self-regulating Asphalt Mixture
Mixing Control Index of Self-regulating Asphalt Mixture.
(1) Mixing time The mineral of the SMA mixture enters the mixing pan, and the fiber is synchronized into the mixing pan, at this time, began to dry mix and not less than 15~20 seconds, after that, put the phase change temperature agent, asphalt and mineral powder in the mixing pot for wet mixing successively, mixing time is greater than or equal to 45s. The mixing time of each pot mixture shall be controlled at 65~80s.
(2) Control the heating temperature of mineral and asphalt SMA asphalt mixture should be heated to 160-165 degrees, the maximum is not more than 175 degrees; AC asphalt mixture should be heated to 155-165 degrees; the mineral is heated to 185-195 degrees. When the mixture temperature is higher than 195 degrees, it shall be abandoned [4] . ( 3) The factory temperature of asphalt mixture SMA mixture temperature should be controlled at 170-185 degrees. Index for Controlling Self-tempering Asphalt Mixture Transportation.
(1) The mixture is to be transported with special equipment, and the four sides and the bottom of the carriage should be insulated.
(2) Always clean the compartment before loading. It can be coated with edible oil as a separation agent, such as salad oil, cannot be sprayed. Use water cannon to flush the tyres before each vehicle out, so as not to pollute the road surface.
(3) The transported vehicles are divided into three loads according to the order of the front, the back and the middle. The tarpaulin which cover the mixture for keeping warm should be completely fixed and checked in the process of transportation, in case the tarpaulin opened lead to the temperature of mixture disperse rapidly.
(4) The speed of transport vehicle shall not exceed 50Km/h at full load, no more than 70Km/h when empty return.
(5) After the transport vehicle arrives at the scene, the temperature of the mixture shall be strictly checked and shall not be lower than the paving temperature.
Index for Controlling Self-setting Asphalt Mixture Paving.
(1) Before construction, the paver shall be checked, and the construction shall be carried out in accordance with the construction requirements. The ironing board of the paver is heated more than 130 degrees. More than 3 sets of transport vehicles should be in front of each paver, and the material is continuously transported, it can start paving.
(2) Make sure that the 2 pavers are in echelon operation. First paver after the 5m, second paver can start paving. Two machine spacing needs to be controlled at 3~5m, and the overlap between machines is 15~25cm.The control parameters of speed, thickness and vibration frequency of the two machines should be ensured to be consistent. The widening section needs to be paved with 3 paver. The thickness and smoothness must be automatically controlled by automatic leveling device of not less than 15 meters floating reference beam, or contactless automatic binding device.
(3) The starting speed of paving is 1.5m/min, and the normal paving speed shall not exceed 2.0m/min. The coefficient of loose paving early in the 1.2, can be adjusted according to the different thickness of compaction.
(4) The construction process must be continuously paved. When the temporary shutdown, the not rolling part of the mixture will be immediately covered with a tarpaulin, to avoid the roller leakiness by wind effect.
(5) Using manual digging method to seam. One day before the construction of the joint, smear the sticking oil on the construction joint, and then the joint can be finished after the evaporation of the moisture of the oil on the sticking layer. Joint treatment should be shut down, cut ruthless, pad well, start steady, pressure well.
Indexes of Controlling Self-compacting Asphalt Mixture Rolling (1) The initial pressure of AC mixture, the vibratory roller of a double steel wheel followed the paver for 1 times of static pressure，The front static and back vibration method is applied to repressing, the vibratory rollers and tire rollers of the double steel wheel are alternately rolled, the end pressure is carried out by double steel wheel roller.
(2) SMA mixture shall not be crushed by rubber tyred roller. At least 6 double roller rollers shall be equipped, of which 5 shall be rolled continuously and 1 units shall be repaired and .rolled. SMA mixture shall be controlled 6 times. Initial pressure: pressure again; repressing: use the vibratory roller to vibrate three times and use the oscillating roller vibrate two times, 4km/h; final pressure: with a hydrostatic roller, 3km/h [5] [6] . (3) Rolling joints: the first rolling width of 20cm, and then, each rolling width is less than or equal to 20cm, rolled to 80cm~1m, with 45 degrees angle to both sides rolling.
(4) When the roller is at initial pressure, it needs to be rolled again at the lap and edge of the paving to ensure the compaction of the weak parts. When the roller compacted joints, when rolling seams, the road must be laid with canvas, to avoid the roller which running on the road crush aggregate.
Quality Control of Self-regulating Asphalt Mixture (1) During the construction process, samples should be sampled and screened to check the mineral aggregate gradation of self regulating asphalt mixture, at least, the four sieve pass rate of 0.075mm, 2.36mm, 4.75mm and nominal maximum particle size should be checked.
(2) In the process of construction, asphalt aggregate ratio of self regulating asphalt mixture should be monitored, it is not more than ±0.2% of the optimum asphalt aggregate ratio, Marshall Test and road performance test should also be taken for molding specimens.
(3) Adopt double control of compaction and porosity The compaction degree is controlled by the density of marten site compaction on the same day, the porosity of the upper and middle layers is the standard density of the maximum theoretical density extracted on the same day, The effective average value determined by the maximum theoretical dosimeter is the standard density of lower layer. Void fraction was determined by drilling core samples, and porosity was controlled from 3% to 6%. Quality control is shown in Table 5 . 
Summary
(1) The summary of the previous research results shows that the phase change temperature of phase change material is slightly higher than that of asphalt pavement at low temperature, therefore, the temperature of 5 to 20 degrees is selected as the phase change modification temperature of phase change temperature agent, it is suggested that the dosage of phase change temperature agent should be controlled at 0.3%~0.5% in the self regulating asphalt mixture.
(2) By summarizing the experience of test road construction, the technical requirements for raw materials and mix ratio design of self regulating asphalt mixture are put forward. The construction process and construction control index of self regulating asphalt mixture are defined.
